OSBP-related protein 8 (ORP8) suppresses ABCA1 expression and cholesterol efflux from macrophages.
ORP8 is a previously unexplored member of the family of oxysterol-binding protein-related proteins (ORP). We now report the expression pattern, the subcellular distribution, and data on the ligand binding properties and the physiological function of ORP8. ORP8 is localized in the endoplasmic reticulum (ER) via its C-terminal transmembrane span and binds 25-hydroxycholesterol, identifying it as a new ER oxysterol-binding protein. ORP8 is expressed at highest levels in macrophages, liver, spleen, kidney, and brain. Immunohistochemical analysis revealed ORP8 in the shoulder regions of human coronary atherosclerotic lesions, where it is present in CD68(+) macrophages. In advanced lesions the ORP8 mRNA was up-regulated 2.7-fold as compared with healthy coronary artery wall. Silencing of ORP8 by RNA interference in THP-1 macrophages increased the expression of ATP binding cassette transporter A1 (ABCA1) and concomitantly cholesterol efflux to lipid-free apolipoprotein A-I but had no significant effect on ABCG1 expression or cholesterol efflux to spherical high density lipoprotein HDL(2). Experiments employing an ABCA1 promoter-luciferase reporter confirmed that ORP8 silencing enhances ABCA1 transcription. The silencing effect was partially attenuated by mutation of the DR4 element in the ABCA1 promoter and synergized with that of the liver X receptor agonist T0901317. Furthermore, inactivation of the E-box in the promoter synergized with ORP8 silencing, suggesting that the suppressive effect of ORP8 involves both the liver X receptor and the E-box functions. Our data identify ORP8 as a negative regulator of ABCA1 expression and macrophage cholesterol efflux. ORP8 may, thus, modulate the development of atherosclerosis.